This study aims to describe and compare the gender-specific prevalence of chlamydia and gonorrhoea, sexual behaviours and experiences, and risk factors associated with sexually transmitted infections (STIs) among migrants versus rural and urban non-migrants in China. Data were abstracted from the Chinese Health and Family Life Survey conducted from 1999 to 2000, which provided a nationally representative adult (ages 20-64 years) sample. STI results were determined using a urine-based nucleic acid amplification assay. The prevalence of chlamydia for migrant women was triple that of rural non-migrant women. Migrants were more likely to engage in STI-associated risk behaviours than non-migrants (e.g. receiving money for sex). Among migrants, women were more likely than men to have STIs. The high STI prevalence among migrants highlights an urgent need to implement comprehensive prevention and intervention programmes targeting the cultural, social and structural needs of migrants in the city, especially migrant women.
INTRODUCTION
In China, economic reforms initiated in the early 1980s have led to a number of social phenomena, including large-scale internal migration and the re-emergence of sexually transmitted infections (STIs). 1 -3 According to the recent One Percent National Population Sample Survey report, there were approximately 147 million migrants in China in 2005, two-thirds of whom were rural-to-urban migrants 4 and the majority of whom did not hold legal permanent urban residency status and thus received little or no social welfare support such as medical and educational benefits. 5 Migration in China appears 'temporary and unstable' in that migrants return periodically to their homes, families, and villages, and often move from city to city in search of employment. 6 This internal rural-to-urban migration appears to be a major factor in the spread of STIs. 7 -11 Yang et al. 11 argued that lax social control, social isolation (i.e. living without a spouse) and selective migration (i.e. choosing to move from one's legal rural residence [or hukou] to an urban area instead of remaining in their home village) were contributing factors to higher STI rates among Chinese migrants. For example, a study of migrants of both genders revealed that 8% had ever bought sex, 6% had ever sold sex and 36% had never used a condom during sex. 8 An individual's housing status has been shown to impact on sexual activity and therefore might influence the prevalence of STIs. 12, 13 Frequent social activities ( possibly as part of business or official entertaining) 10 and frequent travel 7 correlate with increased rates of unprotected commercial sex and increased STI-associated risk behaviours. These increased risks associated with high mobility also tend to correlate with a decreased perception of STI severity and vulnerability. 8 Additionally, migrants who are more mobile tend to be younger and unmarried, factors that correlate with increased risk behaviours and increased use of commercial sex. 7, 8 Nonetheless, these non-population-based studies have limitations. While these studies possibly under-or over-estimate STI prevalence among migrants, they also tend to neglect analyses of how and why migrant populations may or may not differ from non-migrant populations. Notably, for example, these studies do not examine the factors differentiating rural-to-urban migrants from either urban residents or individuals who have remained in their home villages. As a result, more research is needed to systematically examine and elucidate behaviours and practices that are unique to each type of individual (i.e. migrants, urban non-migrants and rural non-migrants). To that end, in this study we used data from the Chinese Health and Family Life Survey (CHFLS), a nationally representative survey administered in 60 communities that is hitherto the largest of its kind to be conducted in China. We aim to: (a) describe and compare STI prevalence among migrants versus non-migrants;
(b) determine risk behaviours and experiences of migrants versus non-migrants; and (c) explore the risk factors associated with STIs among migrants versus non-migrants.
METHODS

Sample
The data for this study were abstracted from the CHFLS 
Survey
The survey instrument consisted of 18 sections and was pretested in China during three field trials by 50 husband-wife pairs using shortened versions of the questionnaire. The trained interviewers (a total of 39) were primarily social workers in their 40s and 50s. All interviewers received one week of training and sampling took place between August 1999 and August 2000. In the field, the interviewer was of the same sex as the respondent. To ensure privacy, interviews occurred away from the respondent's home.
Oral and computer-entered consent were obtained prior to the hour-long interview. Respondents were also asked to provide a urine sample. The survey was approved by the institutional review boards of the University of Chicago, Renmin University and Peking Union Medical College.
Measures
The prevalence of two STIs (chlamydia and gonorrhoea) was estimated using a urine-based assay. Urine specimens were collected from participants, frozen and taken to a central laboratory where assays were performed within 30 days using ligase chain reaction (Abbott Laboratories, Chicago, IL, USA) in order to detect Neisseria gonorrhoeae and Chlamydia trachomatis.
Migrant status was determined by 'two equivalent items' used at the different sites (i.e. location of participant's legal resident registration). One item used at sites 1 through 6, and 22 through 25 asked: 'Is your permanent household registration in this neighborhood committee?' The other item (used at sites 17 through 21, and 26 through 70) asked: 'Is your permanent household registration in (a) this urban neighborhood committee; (b) this city; (c) the countryside outside this city; (d) another place within in this province; or (e) another province? Those who responded negatively to the first question were identified as 'migrants', as were those who answered c, d or e to the second question. For this paper, we classified an individual as a 'non-migrant' if s/he self-identified as living in an urban or rural area with legal residence status at the time of the survey.
(According to the original Study Protocol [http://www.spc. uchicago.edu/prc/chfls.php]: 'By-and-large, the 60 field sites were visited in the order listed. Note that starting with site 7, a value of 10 was added to each site number simply in order to insure all sites occupied a two-digit space in the computer entry routine. Thus, there are no sites 7-16' [ p. iii].)
Demographic and social characteristics, including geographic location, marital status, education level, employment status, living/cohabitation situation and monthly income were examined to explore the risk factors for STI infections. The frequency of social activities (excluding activities with family or relatives) was also included in the analysis.
Additionally, items used in the present study include questions on sexual risk behaviours and experiences, such as sexual experience, premarital sex, living with a spouse or 
Weighting and statistical analysis
Using 'svy methods' in the STATA 9.0 statistical package (STATA Corp, College Station, TX, USA), the analysis was adjusted for sampling strata, primary sampling units and population weights. Migrant status-and gender-specific estimates on the prevalence of STIs were presented with 95% confidence intervals (CI). Associations between the potential risk factors (e.g. commercial sex) and STI prevalence and sexual risk behaviours were quantified. 10, 14 Logistic regression models were used to obtain odds ratios. For multivariate logistic regression model analyses, we first selected variables relevant to migrant status on STI prevalence from existing literatures. 7, 8, 14, 15 We then conducted a correlation analysis to reduce the number of variables and refine the regression model to control for potential collinearity. Compared with non-migrants, migrants were significantly younger and migrant women were more likely to be single. Migrants were more likely to obtain higher levels of education than rural non-migrants, but less likely than urban nonmigrants (weighted men: 12.71% rural versus 38.15% migrants versus 49.31% urban; weighted women: 5.38% rural versus 27.84% migrants versus 46.68% urban). Migrants also were more likely to take temporary jobs (weighted men: 8.07% rural versus 41.25% migrants versus 19.68% urban; weighted women: 6.62% rural versus 51.21% migrants versus 21.02% urban). 
RESULTS
Participant characteristics
Prevalence of two STIs: chlamydia and gonorrhoea
Sexual behaviours
Differences in sexual behaviours between migrants and nonmigrants are presented in Table 3 . Female migrants were significantly less likely to report having had sex in the past 12 months than female non-migrants (73.71% migrants versus 80.01% urban non-migrants versus 88.11% rural non-migrants, P ¼ 0.002). A significantly higher proportion of female migrants reported having had premarital sex than female non-migrants (25.90% migrants versus 15.33% urban non-migrants versus 7.42% rural non-migrants, P , 0.001).
Male migrants were less likely to live with their spouse or long-term sex partner than non-migrants (59.53% migrants versus 76.30% urban non-migrants versus 78.12% rural nonmigrants, P , 0.001). A significantly higher proportion of male migrants (31.71% versus 16.90% male urban non-migrants versus 4.79% male rural non-migrants, P , 0.001) reported ever having had casual sexual partners. Although there is no significant difference between migrants and non-migrants in giving money, gifts or valuables in exchange for sex in the past 12 months (weighted men: 7.68% migrants versus 9.67% urban non-migrants versus 4.96% rural non-migrants, P ¼ 0.189; weighted women: 0.00% migrants versus 0.39% urban non-migrants versus 0.69% rural non-migrants, P ¼ 0.803), a significantly higher proportion of migrants reported receiving money, gifts or valuables for sex (weighted men: 2.56% migrants versus 1.81% urban non-migrants versus 0.42% rural non-migrants, P ¼ 0.008; weighted women: 0.77% migrants versus 0.26% urban non-migrants versus 0.00% rural nonmigrants, P ¼ 0.004).
The rate of consistent condom use with a casual partner was low among all three groups (weighted men: 25.63% migrants versus 15.21% urban non-migrants versus 27.85% rural nonmigrants; weighted women: 15.19% migrants versus 18.16% urban non-migrants versus 3.33% rural non-migrants) and not statistically significant. The difference in rates of consistent condom use with a commercial sex worker across the three groups of men was significant (see Table 3 ), and was lowest among rural non-migrants (6.83%) and highest among urban non-migrants (64.53%). 
Risk factors of STIs among migrants versus non-migrants
DISCUSSION
To our knowledge, this study provides the first-ever population-based findings of STI prevalence and STI risks among Chinese migrants versus non-migrants. Our findings indicate that female migrants have higher rates of STIs, a finding consistent with the literature. 14 Yang et al. reported that female migrants tend to work in hair salons, massage houses and nightclubs, environments that are conducive to commercial sexual transactions and thus serve as a reservoir for STIs. 15, 16 This suggests that a high proportion of migrant women may be involved in commercial sex and likely underreport the experience, 17 indicating hidden high-risk sex behaviours among migrant women, as discussed above. Moreover, urban residents (i.e. migrants and urban non-migrants) have a higher STI prevalence than rural non-migrants (5% migrants versus 5% urban non-migrants versus 2% rural non-migrants). We found chlamydia infections to be much more common than gonorrhoeal infections. The prevalence of chlamydia infections among female migrants and urban non-migrants was more than three times the rate for female rural non-migrants; this difference suggests that the experience of living in cities has a substantial impact on the prevalence of chlamydia infections. The STI prevalence rates for this study are similar to those from a study of 986 Chinese migrants, which found that the prevalence of chlamydia and gonorrhoea was 3.5% and 0.5%, respectively. 18 Our findings indicate that migrants in China are more likely to engage in STI-associated risk behaviours than rural nonmigrants. A number of cross-sectional studies have indicated that geographical mobility appears to be highly correlated with increased sexual risk among Chinese migrants. 7, 19 Consistent with other studies, we found that Chinese migrants in cities were relatively young and more likely to be unmarried, with about half of them holding temporary jobs. Male migrants were less likely than male urban non-migrants to use a condom when they engaged in sexual intercourse with commercial sex workers.
Half of migrants do not live with their partner or spouse. However, because they tend to be younger and in their sexual prime, migrants engage in sex more frequently with their current spouse/partner than do non-migrants. Also, migrant women are more likely to have engaged in premarital sex than their urban non-migrant and rural non-migrant counterparts, a finding that is consistent with a recent study in Anhui Province, China of couples applying for a marriage license who were required to provide information regarding premarital sex. 20 These patterns also may help explain why more migrants reported having ever had casual sexual partners. More migrant men have ever had casual sexual partners than urban non-migrant men and rural non-migrant men. Although migrants and non-migrants do not differ in their likelihood of purchasing sex, migrants were more likely than non-migrants to have sold sex in the past year. Urban non-migrants who ever had experience with commercial sex were significantly Note: OR ¼ odds ratio; CI ¼ confidence interval Ã P , 0.05; ÃÃ P , 0.01 † Two cases were excluded from analysis due to stratum with single sampling unit ‡ Sixty cases were excluded from analysis due to stratum with single sampling unit § One hundred and fifteen cases were excluded from analysis due to stratum with single sampling unit † † Average monthly income of urban Chinese residents in 2000 21 more likely to have an STI. Although not significant, among rural non-migrants, those having ever had commercial sex were 4.6 times as likely as those having never had commercial sex to have an STI. The statistical insignificance and the large standard error may be due to the small sample size of the persons in the non-migrant group who had ever had commercial sex. One limitation of this study is that we were unable to determine the association between STIs and migration history due to a lack of information about migrants' migration experiences. Thus, future research should investigate these associations in order to understand more specific contexts so that proper behavioural interventions can be developed. A second limitation is that since the data were collected over 10 years ago, the results may not be indicative of the current situation. However, because this is a national, population-based study and because the migrant situation in China has not changed dramatically during the intervening years, the present findings appear to have strong external validity.
In conclusion, this study suggests a need exists to implement comprehensive sexual behaviour education and intervention programmes targeting migrants, especially female migrants. Future studies should be designed that further our understanding of the migration experience, risk behaviours, and the STI epidemic among migrants in China.
